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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document is part of a series aimed at the international harmonization of the methodology for
assessing the energy performance of buildings. Throughout, this series is referred to as a “set of EPB
standards”.

All EPB standards follow specific rules to ensure overall consistency, unambiguity and transparency.

All EPB standards provide a certain flexibility with regard to the methods, the required input data and
references to other EPB standards, by the introduction of a normative template in Annex A and Annex B
with informative default choices

For the correct use of this document, a normative template is given in Annex A to specify. thhese choices.
Inforymative default choices are provided in Annex B.

The main target groups for this document are architects, engineers and regulators.

Use by or for regulators: In case the document is used in the context of mational or rdgional legal
requfrements, mandatory choices may be given at national or regional level for sfich specific
applications. These choices (either the informative default choices from-Annex B or choicep adapted to
natignal/regional needs, but in any case following the template of Ahnex A) can be made|available as
natignal annex or as separate (e.g. legal) document (national datasheet).

NOTE1  Soin this case:
— the regulators will specify the choices;

— thp individual user will apply the document to assess the energy performance of a building, angl thereby use
the choices made by the regulators.

Topi¢s addressed in this document can be subject to public regulation. Public regulation pn the same
topids can override the default values in Anniex B. Public regulation on the same topics dan even, for
certdin applications, override the use of(this document. Legal requirements and choices afe in general
not gublished in standards but in legal*"documents. In order to avoid double publications and difficult
upddting of double documents, a, national annex may refer to the legal texts where natipnal choices
have|been made by public authdrities. Different national annexes or national data sheets gre possible,
for djfferent applications.

It is gxpected, if the default values, choices and references to other EPB standards in Anngex B are not
followed due to nationalregulations, policy or traditions, that:

— national or regional authorities prepare data sheets containing the choices and national or regional
values, according to the model in Annex A. In this case a national annex (e.g. NA) is reommended,
¢ontaininga reference to these data sheets;

1, by default, the national standards body will consider the possibility to add or include a national
nnéx in agreement with the template of Annex A, in accordance to the legal documents that give
national or regional values and choices.

Further target groups are parties wanting to motivate their assumptions by classifying the building
energy performance for a dedicated building stock.

More information is provided in the Technical Report (ISO/TR 52019-2) accompanying this document.
The subset of EPB standards prepared under the responsibility of ISO/TC 163/SC 2 cover inter alia:
— calculation procedures on the overall energy use and energy performance of buildings;

— calculation procedures on the internal temperature in buildings (e.g. in case of no space heating or
cooling);

— indicators for partial EPB requirements related to thermal energy balance and fabric features;

© IS0 2017 - All rights reserved v
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— calculation methods covering the performance and thermal, hygrothermal, solar and visual
characteristics of specific parts of the building and specific building elements and components, such
as opaque envelope elements, ground floor, windows and facades.

ISO/TC 163/SC 2 cooperates with other technical committees for the details on appliances, technical
building systems, indoor environment, etc.

This document provides the means (in part) to assess the contribution that building products and
services make to energy conservation and to the overall energy performance of buildings.

This document provides calculatlon methods for the dynamlc thermal characteristics of a building
component.
to variable houndary condltlons, i.e. variable heat flow rate or variable temperature on one or’hd
its boundarijes. In this document, only sinusoidal boundary conditions are considered: boundaries are
submitted tp sinusoidal variations of temperature or heat flow rate.

The properties considered are thermal admittances and thermal dynamic transfer properties, relpting
cyclic heat flow rate to cyclic temperature variations. Thermal admittance relates-heat flow rate to
temperatur¢ variations on the same side of the component. Thermal dynamic transfer properties rfelate
physical quantities on one side of the component to those on the other side. From the aforementioned
properties, |t is possible to define the heat capacity of a given component«which quantifies the|heat
storage property of that component.

The dynamilc thermal characteristics defined in this document can b@ tsed in product specificatigns of
complete building components.

The dynamif thermal characteristics can also be used in the calculation of:
— the internal temperature in a room,

— the daily peak power and energy needs for heating'or cooling, and

— the effefts of intermittent heating or cooling,etc.

Table 1 shoyvs the relative position of this dodument within the set of EPB standards in the contgxt of
the modulay structure as set out in ISO 52000-1.

NOTE 2 In| ISO/TR 52000-2, the same ‘table can be found, with, for each module, the numbers of the relpvant
EPB standards and accompanying techhical reports that are published or in preparation.

NOTE3  Tlhe modules represent EPB standards, although one EPB standard could cover more than one mpdule
and one modiile could be coveredby more than one EPB standard, for instance, a simplified and a detailed m¢thod
respectively.|See also Table A4 and B.1.

vi © ISO 2017 - All rights reserved
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Table 1 — Position of this document (in casu M2-9) within the modular structure of the set of

EPB standards
. Building . .
Overarching (as such) Technical building systems
Buil
Hu De Do ding
Sub Ven | mi | b | mes auto | py
Descrip Descrip Descrip Hea | Coo . e mi tic | Ligh | ma L
mo . ! . . . tila | difi < g . . wind,
d tions tions tions ting | ling . difi | hot | ting | tion
ule tion ca
. ca wat and
tion -
tion er cont
rol
subfl M1 M2 M3 M4 M5 M6 M7 M8 M9 | M10 | M11
1 General General General
Common
terms _and Building
definitions;
2 energy Needs a
symbols,
; needs
units and
subscripts
Grepndoer] | asimum
3 Applications without load and
power
systems
Ways to ex- Ways to ex- Ways to ex-
4 press energy press energy press energy
performance performance performance
Bulldlr}g Heat transfer s
5 categories by transmis- Emission
and building sion and control
boundaries
Building Heat transfer
6 occupancy by infiltra- Distribution
and operating tion and and,control
conditions ventilation
Aggregation
7 of energy Internal heat Storage and
services ;
gains control
and energy
carriers
8 Building Solar heat Generation
zoning gains and control
Calculated dBmldlr.lg Load dis-
9 energy per- ynamics ISO | patchingand
£ (thermal 13786 | operating
ormance o
mass) conditions
Measured Measured Measured
104 energy per- energy per- energy per-
formarice formance formance
11 Inspection Inspection Inspection
Ways to ex-
12 pressidoor BMS
comfort
External
13 environment
conditions
14 Econom_lc
calculation
a The shaded modules are not applicable.
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Thermal performance of building components — Dynamic
thermal characteristics — Calculation methods

1 Scope

This document specifies the characteristics related to the dynamic thermal behaviour of a complete

buil
build
on th
build

The ¢
meth
build

Anng
Thes
estin
char

NOTH
in the

g TomMpOTent and provides methods for their catcutation: ttalso specifies the 1
ing materials required for the use of the building component. Since the characteris
le way materials are combined to form building components, this document js\1ot 4
ing materials or to unfinished building components.

rmation on
tics depend
pplicable to

lefinitions given in this documentare applicable to any building component.'A simplified calculation

od is provided for plane components consisting of plane layers of substantially h
ing materials.

x C provides simpler methods for the estimation of the heat*capacities in some li
e methods are suitable for the determination of dynamic/thermal properties req
hation of energy consumption. These approximations ar€ hot appropriate, however,
hcterization.

Table 1 in the Introduction shows the relative positionof this document within the set of E
context of the modular structure as set out in ISO 52000-1.

mogeneous

ited cases.

i
1;I;1red for the

for product

PB standards

2 Normative references

The ffollowing documents are referred .to ‘in text in such a way that some or all of their content
constitutes requirements of this docunient. For dated references, only the edition cited [applies. For
unddted references, the latest editior of'the referenced document (including any amendmenpts) applies.
ISO §946, Building components and building elements — Thermal resistance and thermal transmittance —
Calcylation method

ISO 4345, Thermal insulation'— Physical quantities and definitions

ISO 10211, Thermal bridges in building construction — Heat flows and surface temperature§ — Detailed
calcylations

ISO $2000-1:20L7, Energy performance of buildings — Overarching EPB assessment — Part 1: General
framepwork and procedures

NOTH - “Default references to EPB standards other than ISO 52000-1 are identified by the EPB|module code
numberand-givenrinAnnexA-{rermativetemplateinTable A eand - AnnexsB{infermativedefault choice in
Table B.1).

EXAMPLE EPB module code number: M5-5, or M5-5,1 (if module M5-5 is subdivided), or M5-5/1 (if

reference to a specific clause of the standard covering M5-5).

NOTE 2

above is kept to maintain uniformity between all EPB standards.

3 Terms and definitions

In this document, there are no choices in references to other EPB standards. The sentence and note

For the purposes of this document, the terms and definitions given in ISO 7345, ISO 52000-1, and the
following apply.

© ISO
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[EC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1 Definitions valid for any component

3.11

building element
major part of a building

EXAMPLE

3.1.2
building co
building ele

Note 1 to ent

3.1.3
thermal zo
part of a by
variations

Note 1 to ent
Note 2 to ent

3.1.4
sinusoidal
conditions i
values are d

Note 1 to ent

flow by Formjula (2):
0, (t)= 9_n +‘én‘XCos(a)xt+y/) > g_n +lx[é+n SRLL +é—n Xe—jwt}
2
@n(t) = d_)n + QI;n xcos(cox-t +¢) _ q_3n +%X[¢;+n Xejwt +é_n Xe—jwti|
where
5n and @ | “are average values of temperature and heat flow;

Wall, floor or roof.

mponent
ment or a part of it

Fy: In this document, the word “component” is used to indicate both elementand component.

he of a building
ilding throughout which the internal temperature is assunied to have negligible sy

Fy: A component separates two zones, designated in this dogiment by m and n.
y: The external environment can also be considered\azone.

ronditions

h which the variations of the temperatre and heat flows around their long term av
escribed by a sine function of time

ry: Using complex numbers, the température in zone n can be described by Formula (1) and thg

atial

brage

> heat

M

(2)

‘Gn‘ and ‘@n‘ are amplitudes of temperature and heat flow variations;

ein
6

tn

|5,

and d;in are complex amplitudes defined by

‘eij"' and <I>+n:‘<Dn‘ eI

where w is the angular frequency of the variations.

(3)

© ISO 2017 - All rights reserved
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3.1.5
periodic thermal conductance

mel
complex number relating the periodic heat flow into a component to the periodic temperatures on
either side of it under sinusoidal conditions

Note 1 to entry: Another representation of the concept:

@ =L x0 -L %0 (4)

s leld 2 e m when the
tempprature amplitude on side n is zero. Ly, relates the periodic heat flow on side m to the periodidtemperature
on sidle n when the temperature amplitude on side m is zero.

Note 0 en : e e he periodic he ow on side m to the pneriodic tempera e on sid

Note B to entry: As a convention within this document, the heat flow rate is defined as posjtive when it enters the
surfafe of the component.

3.1.4
heat|capacity
modfilus of the net periodic thermal conductance divided by the angularfrequency

Note [L to entry: Another representation of the concept:

¢ ==x|L  -L (5)

27
where @ = — and T is the period of variation in seconds.
T

3.1.7
time shift
At
periad of time between the maximum.amplitude of a cause and the maximum amplitude oflits effect

3.2 | Definitions valid only fer-one dimensional heat flow

3.2.3
plane component
com;ronent for which the-smallest curvature radius is at least five times its thickness

3.2.7
hompgeneous material layer
layer| of matekrial in which the largest size of inhomogenities does not exceed one fifth of the thickness
of the layer

3.2.3
thermal admittance

complex quantity defined as the complex amplitude of the density of heat flow rate through the surface
of the component adjacent to zone m, divided by the complex amplitude of the temperature in the same
zone when the temperature on the other side is held constant

Note 1 to entry: Another representation of the concept:

y =_m (6)
(7]

mm

© IS0 2017 - All rights reserved 3
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3.24

periodic thermal transmittance

complex quantity defined as the complex amplitude of the density of heat flow rate through the surface
of the component adjacent to zone m, divided by the complex amplitude of the temperature in zone n
when the temperature in zone m is held constant

Note 1 to entry: Another representation of the concept:

Yy =— (7)

3.2.5
areal heat ¢apacity
heat capacitly divided by area of element

Note 1 to entfy: Another representation of the concept:

Ch 1
K, =—f==xY -V (8)

m l ) mm

Note 2 to ently: Using Formula (8), the heat capacities are then:

C =AxxK 9)

m m

Note 3 to entry: There are two thermal admittances and two heat capacities for a component separating two
zones, all of which depend on the period of the thermal variationss

3.2.6
decrementffactor
ratio of the modulus of the periodic thermal transmittance to the steady-state thermal transmittance U

Note 1 to entfy: Another representation of the concépt:

sl bl "

0 [xU U

n

where m # n.

3.2.7
periodic penetration depth
)
depth at which the{ amplitude of the temperature variations are reduced by the factor “e”|in a
homogeneoyis matérial of infinite thickness subjected to sinusoidal temperature variations on its sufface

Note 1 to entfy:Another representation of the concept:

5= |[AXT (11)
X pXc

Note 2 to entry: e is the base of natural logarithms; e ="2,718..."

3.2.8

heat transfer matrix

Z

matrix relating the complex amplitudes of temperature and heat flow rate on one side of a component
to the complex amplitudes of temperature and heat flow rate on the other side

Note 1 to entry: Another representation of the concept:

4 © IS0 2017 - All rights reserved
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Z
z=[z

3.3 Other

3.3.1

512 and 9, =7ZX 0
22 q, qq

EPB standard
standard that complies with the requirements given in ISO 52000-1, CEN/TS 16628[3] and
CEN/TS 16629[4]

IS0 13786:2017(E)

(12)

Note [T To entry: These three basic EPB dOCUments Were developed under a mandate given,tq CEN by the
European Commission and the European Free Trade Association and support essential requirgments of EU
Diredtive 2010/31/EU on the energy performance of buildings. Several EPB standards and(relatgd documents
are developed or revised under the same mandate.
[SOURCE: ISO 52000-1:2017, 3.5.14]
4 $ymbols and subscripts
4.1 | Symbols
For the purposes of this document, the symbols given in ISQ 52000-1 and the following apply.
Symbol Quantity. Unit
A area m?2
c heat capacity J/K
L mn periodic thermal conductance W/K
R thermal resistance m2-K/W
T period of the variations S
U thermal transmittance undér steady-state boundary conditions W/(m2:K)
V mm thermal admittance W/(m2-K)
Yimn periodic thermaltransmittance W/(m2-K)
Z heat transfermatrix environment to environment —
V mn element of the heat transfer matrix —
a thermaldiffusivity m2/s
c speéific heat capacity J/(kgK)
d thickness of a layer m
f decrement factor —
j unit on the imaginary axis for a complex number; j = \/: -
q density of heat flow rate W/m?2
t time sorh
X distance through the component m
At time shift: time lead (if positive), or time lag (if negative) sorh
9 periodic penetration depth of a heat wave in a material m
@ heat flow rate w
& ratio of the thickness of the layer to the penetration depth —
K areal heat capacity J/(mZ2-K)
A design thermal conductivity W/(m:-K)
p density kg/m3

© IS0 2017 - All rights reserved
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Symbol Quantity Unit
0 temperature °C
27
w angular frequency; @ = — rad/s
T
oY phase differences rad

4.2 Subscripts

For the purposes of this document, the subscripts given in ISO 52000-1 and the following apply.

air layer

related to decrement factor

component

mm, mn

effect at side m, due to a cause at side m, n

se

external surface

si

internal surface

m, n

for the thermal zones

4.3 Specific symbols

For the purposes of this document, the following specific symbels apply.

A

complex amplitude

mean value

modulus of a eemplex number

arg

argument of'a complex number

5 Description of the method

5.1 Output

The output ¢f this document/is'the non-steady-state thermal characteristics of a building compongnt.

5.2 Genefral description

The calculation method uses complex numbers representing a sinusoidal variation of temperatur¢ and
heat flow to|cal€ulate the dynamic thermal properties of a building component. These functions afe an

approximatjonto daily variations on an hourly basis or to annual variation on a monthly basis.

6 Calculation of dynamic thermal properties

6.1 Output data

The output data are listed in Table 2.

© ISO 2017 - All rights reserved
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Destination Validit
Description Symbol Unit module . y Varying
interval
(Table 1)
Heat capacity Cm J/K M2-2 =0 No
Thermal admittance Yimm W/(m2-K) =0 No
Periodic thermal transmittance Ymn W/(m2-K) =0 No
Areal (specific) heat capacity Km J/(m2-K) M2-2 >0 No
Decrement factor f — 20 No
Perigdic penetration depth 6 m =0 No
Heatjtransfer matrix Z — >0 No
Element of the heat transfer matrix Zmn — =20 No

6.2
The

Calculation time intervals

nput, the method and the output data are not time-dependent and.assumed to be ind
actual conditions, such as indoor temperature or effect of wind or solartadiation. Howevel

depelnd on the period of temperature variations used in the calculation (see 6.4).

6.3

Input data

Tablgs 3 to 6 list identifiers for input data required for thé.calculation.

© ISO

Table 3 — Identifiers for.,geometric characteristics

ependent of
, the results

Name Symbol\| Unit | Value | Range Origin Varying
Area of a building component A m?2 =0 No
Th_ick.ness of each layer of a d m >0 Vo
building component

Table 4 — Identifiers for thermal characteristics of building component

Name Symbol Unit Value | Range Origin Varying
Design thermal A W/(m-K) 0to 10 [ISO 10456 No
conductivity
Density P kg/m3 0tooo No
Specificheat capacity . J/(kg-K) 0to o No

Name Symbol Unit Value | Range Origin Varying
External surface resistance Rse m2-K/W ISO 6946 No
Internal surface resistance Rsi m2-K/W ISO 6946 No
il"hermal resistance of air R, m2-K/W 1SO 6946 No
ayer

Table 6 — Identifier for period of temperature variations

Name Symbol Unit Value | Range Origin Varying
Per}od_ of temperature T s No No
variations

2017 - All rights reserved
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6.4 Period of the thermal variations

The definition of dynamic thermal characteristics and the formulae for their calculation are valid for
any period of thermal variations.

The values of dynamic thermal characteristics depend on the periods. If more than one period is
considered, an additional suffix shall be added to all quantities affected so as to distinguish between
the values for different periods.

Practical time periods are

one ho

tempery

one yea

6.5 Heat

Two method

a detail

— asimplified calculation according to Annex C.

A template
default choi

7 Heatt

7.1 Gene

The proceduyre in 7.2 applies to buildifig'‘components consisting of plane homogeneous layers. The

bridges usu

thermal cha

The calcula
containing

periodic bo
ISO 10211 s
techniques.

7.2 Procé

one day]

one weg

r (3 600 s), which corresponds to very short time variations, such as those resulting

rom

iture control systems,
(86 400 s), corresponding to daily meteorological variations and temperature setback
k (604 800 s), corresponding to longer term averaging of the building, and

I (31 536 000 s), useful for the treatment of heat transfer through the gretind.

capacity
s are defined for calculation of the heat capacity of a buildifg’ component:

bd calculation according to Clause 8;

for defining restrictions on the use of the simplified method is given in Table A.2,
ces in Table B.2.

ransfer matrix of a multi-layer component

ral

nlly present in such building components do not usually affect significantly the dyn
acteristics, and are hiéglected.

ery importanfithermal bridges shall be made by solving the equation of heat transfer u
indary conditions. For this purpose, the rules for modelling the component as giv
hall be used together with numerical methods, such as finite difference and finite ele

|:ion of dynamié~thermal characteristics of non-plane components and of compoments

with

rmal
amic

nder
PN in
ment

pdure

The procedure is as follows:

a)

layers, and determine the thermal characteristics of the materials;

b)
‘)
d)
e)

specify

the period of the variations at the surfaces;

calculate the penetration depth for the material of each layer;

determine the elements of the heat transfer matrix for each layer;

order, so as to obtain the transfer matrix of the component.

identify the materials comprising the layers of the building component and the thickness of these

multiply the layer heat transfer matrices, including those of the boundary layers, in the correct
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7.3 Heat transfer matrix of a homogeneous layer

The periodic penetration depth for the material of the layer, 6, is calculated from its thermal properties
and the period T using Formula (11).

The ratio of the thickness of the layer to the penetration depth is then

§=— (13)
The matrix elements, Znmn, are calculated as follows:

4,1 =Z,, = cosh (5) X COS (é) +jx sinh(§> X sin (é),

7,= —%X{sinh(f)Xcos(é)+cosh(f)xsin(&)+jx[cosh(é)xsin(é)—sinh(é‘)xcas(&)]}

4y = —%x{sinh (5) X COS (5) —cosh (f) X sin (5) +jx |:sinh (f) X cOs (5) + cosh (f) X sif (ij)}} (14)

7.4 | Heat transfer matrix of plane air cavities

The $pecific heat capacity of such layers is neglected. Hence, if R, is the thermal resistange of the air
layer, including convection, conduction and radiation, its heat transfer matrix is

(1 -R,
Aa_{o 1] (15)

The thermal resistance of the air layer shallkbe calculated in accordance with ISO 6946.

7.5 | Heat transfer matrix of a building component

The heat transfer matrix of the building component from surface to surface is
Z Z

=21 22 |\=zcg 2,72, Z (16)
( 21 Zoyp ] N_#N-1 34241

whete 7y, Z3, Z3, ...£ZN; are the heat transfer matrices of the various layers of the building|component,
beginning from Yayer 1. As a convention for building envelope components, layer 1 ghall be the
innefmost layer.

The heat ttahsfer matrix from environment to environment through the building component is

D7 77 (17)

ee sZ s1

where Zs1 and Zsy are the heat transfer matrices of the boundary layers, given by

1 -R
ZS:[O 15] (18)

where Rs is the surface resistance of the boundary layer, including convection and radiation. Values of
surface resistance shall be in accordance with ISO 6946.

In most cases, the heat transfer matrix and the dynamic characteristics of a building component
shall be calculated using the surface resistance values appropriate to the intended orientation of
the component. If the orientation of the component is not known, the calculations shall be done for
vertical orientation (heat flow horizontal). For certain applications where boundary layers are taken
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into account separately, the periodic heat capacity of the component should be calculated omitting the
boundary layers.

8 Dynamic thermal characteristics

8.1 Characteristics for any component

The dynamic thermal characteristics of any component are four periodic thermal conductances, Ly
(see 3.1.5), and two heat capacities, Cy, (see 3.1.6).

8.2 Characteristics for components consisting of plane and homogeneous layers

8.2.1 Thermal admittances and periodic thermal conductances
The therma] admittances are

Z Z
Y, =-F% and v, =-—%2% (19)
212 ZlZ

where Y11 if for the internal side of the component, while Y75 is for the external side

The time shift of admittance is

Aty == arg(Y,,.) (20)

with the argument evaluated in the range 0 to 2m.

8.2.2 Modlified admittance for internal partitions

For internal|partitions within a building, where the temperature variations are the same on eithef side
of the partition, the periodic heat flow is related to the periodic temperature variations by a modified
admittance:

Y =Y -Y (21)

mm mm mn
where Yy, i$ the periodic thermal transmittance.

8.2.3 Arepl heat capacities

The areal hgat capacities are

T 711 =1
27 le
and
T |Z,,-1
Ky = ——X|—22— (23)
27 le

Formulae (22) and (23) apply to both external elements and to internal partitions.

NOTE For an internal partition, K, =
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8.2.4 Periodic thermal transmittance and decrement factor

The periodic thermal transmittance is given by
Y. —— (24)
12
ZlZ

and the decrement factor is given by

12‘

f=t2 (25)

‘Y
LL
=0

whefe the thermal transmittance, Uy, is calculated in accordance with ISO 6946, ignering pny thermal
bridges.

NOTH Up is calculated ignoring thermal bridges for consistency with the calculation of [the dynamic
chardcteristics (see 7.1).

The ¢lecrement factor is always less than 1.

The time shift of the periodic thermal transmittance is:

T
At, =—xXxarg(Z 26
£~ o0 8(Zy3) (26)

with|the argument evaluated in the range - 21 to 0.

9 Report

9.1 | Calculation report

The ¢alculation report shall include a’description of the building component, its normal us€ (part of the
enve|ope or internal component) and enumeration of zones in contact with it.

Each|homogeneous part shall be clearly defined with dimensions and identification of the mjaterial used
in the part, as well as the therimal conductivity, the density and the specific heat capacity jused for the
calcylations.

The feport shall provide, for any component, the periodic thermal conductances and the hedt capacities,
together with theperiod, T, used for the calculations.

In addition, for plane components made of homogeneous layers, the report shall contain:

— the.drea of the element;

Ad oo Leos ; 7R AT DN TADN D DA IPNDE DS I ST Lo lods halllaal I desi ted:
— TSTOoT tieTayer S oegH g Wit stae T, St Traaoprearor e tarcuratioirsiamroetreatt esignated,

for building envelope components, side 1 shall be that of the innermost layer;
— the values of the surface resistances, Rsj and Rse, used for the calculation;

— the four elements of the transfer matrix, Z; these complex numbers are given by their modulus and
argument, in angular units; the arguments may also be converted into the corresponding time shifts;

— the two thermal admittances, described by their modulus and arguments;
— the decrement factor;

— the thermal transmittance, Up, used for the calculation of the decrement factor; the thermal
transmittance including thermal bridges, calculated in accordance with ISO 6946, shall also be
included where possible: if that is not possible, it shall be made clear in the report that the thermal
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transmittance does not include thermal bridges and is not suitable for steady-state heat transfer
calculations.

The heat transfer matrix of the reversed component shall also be provided for building envelope
components which could be installed with either side in contact with the external environment.

If the calculation is performed for several periods, the results shall be provided for each period.

9.2 Summary of results

If only some of the characteristics are extracted from the calculation report for use as product
specificatiors; themthese shattinciude atteastthe treat capacities amd the decrentent factor for a,period
of one day.

For compongnts where the decrement factor cannot be calculated, the periodic thermal conductance is
given instead of the decrement factor.
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Annex A
(normative)

Input and method selection data sheet — Template

General

The
requ

NOTH

NOTH
by n3
natio

choic

docu
their

NOTH
certif
for d
valud

anne

NOTH
abou

NOTH
could
natio

.|. For example: Table NA.3a, Table-NA.3b;

rfemplate in Annex A of this document shall be used to specify the choices between'n
red input data and references to other documents.

1  Following this template is not enough to guarantee consistency of data.

2 Informative default choices are provided in Annex B. Alternative values.and choices ca
tional/regional regulations. If the default values and choices of Annex B are not adopted b
hal/regional regulations, policies or national traditions, it is expected that;

national or regional authorities prepare data sheets containing the national or region
es, in line with the template in Annex A; or

by default, the national standards body will add or.include a national annex (Anne;
ment, in line with the template in Annex A, giving national o regional values and choices in acc
legal documents.

3
ication of a new building, renovation of an existing building and certification of an existing
fferent types of buildings (e.g., small or simple*buildings and large or complex buildings). A
s and choices for different applications or biilding types could be made:

by adding columns or rows (one.for each application), if the template allows;
by including more than one‘version of a table (one for each application), numbered conse
by developing different national/regional data sheets for the same standard. In case
k to the standard these(will be consecutively numbered (Annex NA, Annex NB, Annex NC, ...).

4 In the sectidnyIntroduction” of a national/regional data sheet information can be added
the applicable national/regional regulations.

5 Forscertain input values to be acquired by the user, a data sheet following the templat
contain a'reference to national procedures for assessing the needed input data. For instance,
hal assessment protocol comprising decision trees, tables and pre-calculations.

hethods, the

h be imposed

bcause of the

h]l values and

k NA) to this
ordance with

The template in Annex A is applicable to different applications (e.g., the design of a ew building,

building) and

listinction in

cutively as a,

of a national

, for example

b of Annex A,
eference to a

The {

haded fields in the tables are part of the template and consequently not open for inpuf.

A2

References

The references, identified by the module code number, are given in Table A.1.
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Table A.1 — References

Reference Reference documenta

Number Title

Mx-yb

a  Ifareference comprises more than one document, the references may be differentiated.

b In this document, there are no choices in references to other EPB standards. The table is kept to maintain uniformity
between all EPB standards.

A.3 Selec¢tion of methods

In this docyment, there is no need to specify choices in methods. A.3 is kept to maintain uniforymity
between all|EPB standards.

A.4 Inpuf data and choices

Table A.2 — Simplified method for heat capacity (see 6.5)

Item ,@}ce

Any restrict]on on the use of the simplified method? \\‘ Yes/No
If yes, formufate the restrictions. ‘\\y Restrictions: .....

Maximum efffective thickness for specific materials. x\o@ (Give list)
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